The Ministry of Health, Labour and Welfare has carried out genotoxicity tests for food additives used in Japan in cooperation with the Japan Food Additives Association since 1979. Hayashi et al. summarized these data and published a list of 337 designated additives (Shitei-tenkabutsu in Japanese) with genotoxicity test data in 2000. Thereafter, 29 items were eliminated, and 146 items were newly added. Currently, 454 designated additives are allowed to be used as food additives in Japan. This report, based on the Hayashi report, covers the addition of newly derived genotoxicity test data. Routinely, the bacterial reverse mutation test (Ames test), mammalian cell chromosomal aberration test, and in vivo rodent bone marrow micronucleus test have been used for the evaluation of genotoxicity of food additives. In addition to the data from these tests being updated in this report, it newly includes results of transgenic rodent somatic and germ cell gene mutation assays (TGR assays), incorporated in the Organisation for Economic Co-operation and Development (OECD) test guidelines after 2000. We re-evaluated the genotoxicity of 13 designated food additives considering their TGR data.
Background
Since 1979, as part of the safety reassessment of food additives, the Ministry of Health, Labour and Welfare (MHLW; prior to January 2001, the Ministry of Health and Welfare) has carried out mutagenicity tests annually in cooperation with the Japan Food Additives Association. In 2000, Dr. M. Hayashi (former Head of Division of Genetics and Mutagenesis at the National Institute of Health Sciences (NIHS)) and colleagues summarized the mutagenicity data for 337 designated additives, 187 existing additives (natural additives), 49 natural fragrances, and seven general food and drink additives from fiscal year (FY) 1979 to FY1998 [1] (hereafter referred to as the "Hayashi report"). Since then, concerning designated additives, 29 items have been eliminated due to abolition of form classification or for other reasons (Table 1) , and 146 items have been newly added ( Table 2 ). In this report, which is based on the Hayashi report, data on newly tested items have been added, and mutagenicity data for a total of 454 designated food additives is summarized in Table 3 .
How the data were summarized
The following set of three tests has traditionally been used to evaluate mutagenicity of food additives: reverse mutation assay (Ames test) using bacteria; chromosomal aberration test using cell culture (CA); and micronucleus test using mice (MN). The Hayashi report summarized the data from the results of these three tests. Two new tests suitable for the evaluation of food additives were subsequently added in the OECD Genotoxicity Test Guidelines. The two adopted test guidelines are: "Genetic mutation test using transgenic rodent somatic and germ cells (TG 488)" (the TGR test); and "In vivo mammalian alkaline comet assay (TG 489)" (the comet test). Results using these assays are included in this paper (Table 3) . While both tests have advantages for the evaluation of genotoxicity in specific tissues, the TGR test is intended as a mutagenicity test (similar to the Ames test) therefore the weighting of TGR results is generally higher due to its high correlation with carcinogenicity.
When searching for items that had not been subjected to mutagenicity testing, it was felt desirable that all test outcomes were discovered without exception. Thus, in Table 3 , data from journals other than Hayashi report are included; for example, data published in the Annual Report of the Tokyo Metropolitan Research Laboratory of Public Health (originally published in Japanese). Reports that were surveyed, including journals other than Hayashi report, are listed at the end of this paper. Results of the three tests used initially are mainly copied from the Hayashi report (also published in Japanese). Data reevaluated or added after the Hayashi report include results from outsourced testing laboratories accredited by the MHLW as part of the "Projects for safety of food additives."
In the main Table, the superscript symbols " H22 " and " H23 " indicate results commissioned in tests conducted in Fiscal Year 2010 (FY2010) and FY2011, respectively. Test results from the Risk Assessment Reports prepared by the Food Safety Commission (FSC) are also included; these are indicated by superscript " FSC ", and the URL for the Risk Assessment Reports of the item is given in the reference list. Note that reference numbers in the text are not given in numeric order but in the order of appearance in Table 3 . The eliminated and newly added substances are listed in Tables 1 and 2 , respectively. In Table 3 , the item numbers from Table 2 are shown underlined.
Commentary for 13 items newly subjected to the TGR test 1) Five items positive for Ames and chromosome aberration tests while negative for in vivo micronucleus test Sodium nitrite (No. 6 in Table 3) Ames testing was performed at the highest dose of 10 mg/plate using TA1535, TA98, TA1537, TA94, TA92 in FY1979, and positive results were obtained with TA100 and TA1535 regardless of S9mix [2] . Subsequently, using TA97 and TA102, a statistically significant increase in the number of revertants (maximum dose 10 mg/plate) was reported in both strains regardless of S9mix [3] . However, the result is given as negative in Table 3 since the number of reverted colonies did not reach twice of the number for the negative control. Many positive results of Ames tests were reported in this item, thus, mutagenicity was suspected for this substance [4] .
For chromosomal abnormalities, the chromosome aberration test using Chinese Hamster lung (CHL) was performed at a maximum dose of 1.0 mg/mL without S9mix, and strong induction of structural abnormalities was reported [2] . Subsequently, in vivo bone marrow micronucleus tests using ddY mice were carried out under three conditions: a single intraperitoneal (i.p.) dose of 200 mg/ kg body weight; four i.p. doses at 50 mg/kg body weight at 24-h intervals; and a single oral dose of 400 mg/kg body weight [5] , all results being reported as negative. Table 2 List of items that have been added to the designated food additives (As of October 6, 2016) No. In FY2009, TGR testing using gpt delta mice was performed in the liver and glandular stomach for confirmation of in vivo mutagenicity. These organs were selected because the liver metabolizes many substances and is highly sensitive in this assay, and the glandular stomach is the organ first exposed to the substance under test with oral administration. The mutagenicity that was previously observed in the Ames test did not occur in vivo, since the TGR results were negative in both organs after 28 days of administration via drinking water at a maximum dose of 5000 mg/kg body weight [H21(FY2009)].
L-Cysteine monohydrochloride (No. 179 in Table 3) Ames testing was carried out using TA100, TA98, TA2637, TA94, at a maximum dose of 10 mg/plate with or without S9mix in FY1982. Positive results were reported for TA100 with S9mix, and for TA2637 with and without S9mix [6] . Chromosomal aberration tests were 
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Crystal form and anhydrous form were used in (3) and in (19) Tables 1 and 2 b Underlined bold style means that the items are added as indicated in Table 2 performed using CHL cells without S9mix and structural abnormalities were induced (maximum dose was 2 mg/ mL) [6] . Subsequently, the Ames test was conducted at Tokyo Metropolitan Research Laboratories of Public Health (TMRL) using TA97 and TA102 with and without S9mix at a maximum dose of 10 mg/plate, and positive results were reported under all conditions [7] . Since genotoxicity was detected in vitro, bone marrow micronucleus test using ddY mice was conducted in 1986. The test results were negative for single i.p. doses of 125, 250 and 500 mg/kg body weight [5] . In FY2009, TGR testing using gpt delta mice was performed in the liver and glandular stomach for confirmation of in vivo mutagenicity; the results were negative in both organs following oral gavage for 28 days at a maximum dose of 1000 mg/kg body weight [H22(FY2010)].
Despite positive in vitro results, it was concluded that L-cysteine hydrochloride is not genotoxic in living organisms because results were negative in in vivo MN and TGR tests.
Cinnamaldehyde (No. 222 in Table 3)
Ames tests were performed at a maximum dose of 0.5 mg/ plate with and without S9mix using TA100, TA1535, TA98, TA1537, TA92, TA97 in FY1981. Only TA100 showed positive results regardless of the metabolic activation in this report [8] . In the chromosome aberration test simultaneously carried out using CHL cells, structural abnormalities were induced without S9mix (maximum dose 0.015 mg/mL) [8] . Subsequently, Ames tests were carried out at TMRL using TA97 and TA102 at a maximum dose of 0.1 mg/plate; results were negative regardless of metabolic activation [7] . Since genotoxicity was detected in vitro, in vivo bone marrow MN testing was conducted in FY1986. Mice (ddY) were given a single i.p. injection at 125, 250 and 500 mg/kg body weight and the results were negative [5] .
We conducted TGR tests in the liver and small intestine (jejunum) using gpt delta mice to confirm in vivo mutagenicity in FY2010 and FY2011. The reason for choosing the small intestine as the target organ is that it is the first in the gastrointestinal tract to be exposed to substances administered orally. Mice were dosed by oral gavage at 125, 250, 500 and 1000 mg/kg body weight for 28 days, and mutagenicity was investigated for the animals dosed at 500 and 1000 mg/kg body weight. Negative results were obtained in both organs [H22(FY2010)].
Despite showing genotoxicity in vitro, it was concluded that cinnamaldehyde does not show genotoxicity in living organisms because results were negative in in vivo MN and TGR tests.
Iron lactate (No. 289 in Table 3) Ames testing was carried out in FY1983 and the results were positive without S9mix in TA97, TA102 and TA2637 at the highest dose of 5.0 mg/plate, and negative in TA100 and TA98 with and without S9mix [9] . Chromosomal aberration testing using CHL cells conducted in the same year induced structural abnormalities without S9mix (maximum dose 2.5 mg/mL) [9] . Subsequently, Ames tests were conducted at TMRL using TA97 and TA102, yielding negative results with and without S9mix [10] . The maximum dose in this study, 1.0 mg/plate, is considered to be insufficient. In vivo MN testing using ddY mice was conducted in FY1986 (single i.p. administration of 30 mg/kg body weight, and four separate i.p. doses of 7.5 mg/kg body weight/day), with negative results [11] .
In FY2011, TGR tests in the liver and kidney were carried out using gpt delta mice to confirm in vivo mutagenicity. The reason for using the kidney as the target organ is that nephrotoxicity was observed in macroscopic examinations. After doses of 250, 500 and 1000 mg/kg body weight for 28 days by oral gavage, mutation was investigated at doses of 500 and 1000 mg/kg body weight. Since the results were negative in both organs [H23(FY2011)], it was concluded that iron lactate does not induce mutation in vivo.
Propyl gallate (No. 374 in Table 3) Ames testing was carried out in TA100, TA98, TA1537 at 500 μg/plate in FY1979, and negative results were obtained regardless of metabolic activation [2] . Subsequently, Ames tests were carried out at TMRL using TA97 and TA102, and at the maximum dose of 0.1 mg/ plate it was found that TA102 showed a statistically significant increase in the number of revertants regardless of metabolic activation [12] . TA100 and TA1535 mainly detect base substitution occurring in GC base pairs, while TA102 mainly reveals substitution in AT base pairs. Thus, these results (negative in TA100 and TA1535, positive in TA102) suggest that propyl gallate is reactive with AT base pairs. The negative results for TA98, TA1537 and TA97 indicate that the probability of inducing a frameshift mutation is low. Five out of six tests showed positive results at doses higher than 50 μg/ mL, but an unusual pattern was shown regarding dose correlation for which the mechanism is unknown.
Since the above results suggested that propyl gallate induces base substitution with AT base pairs in vitro, TGR testing was performed in liver and glandular stomach using gpt delta mice in FY2009 [H21(FY2009)]. Repeated administration over 28 days produced negative results for both organs at the highest dose of 1000 mg/ kg body weight. Thus, the mutagenicity of propyl gallate was detected in vitro, but not considered to be detected in vivo.
After chromosomal aberration testing in FY1979 it was reported that structural abnormalities were induced in CHL after 24 h treatment at a dose of 0.04 mg/mL without S9mix [2] . To investigate the risk of chromosomal aberration, in vivo bone marrow MN testing was conducted in FY2009, with negative results at the maximum dose of 1000 mg/kg body weight (administered twice) [H21(FY2009)]. Therefore, although chromosomal abnormalities were detected in vitro, they were not in vivo.
From the results detailed above, propyl gallate was considered to be non-genotoxic to living bodies.
2) Two items negative for chromosome aberration and in vivo micronucleus tests while positive for Ames test Erythorbic acid (isoascorbic acid)(No. 78 in Table 3 )
This substance was positive only in TA100 regardless of S9mix (highest dose 50 mg/plate) in the Ames test using the strains TA100, TA98, TA1535, TA98, TA1537, TA92 and TA94 in FY1980 [13] . In chromosomal aberration tests using CHL cells, a negative result was reported at the highest dose of 0.25 mg/mL without S9mix [13] . In the Ames test conducted at TMRL using TA97 and TA102, a statistically significant increase in the number of revertants was reported in both strains regardless of S9mix (maximum dose 10 mg/plate) [14] . However, the result is given as negative in Table 3 since the number of revertants did not reached twice of the number of the negative control. Subsequently, an in vivo bone marrow MN test using ddY mice was performed, and this substance showed negative when administered in a single dose of 1500 mg/kg body weight (at the maximum) or as four treatments (at 24-h intervals) at 750 mg/kg body weight (at the maximum).
Thereafter, TGR testing using gpt delta mice was conducted for liver and glandular stomach (maximum dose 1000 mg/kg body weight for 28 days by gavage) in FY2009 in order to investigate in vivo mutagenicity. Neither point mutation nor deletion mutation was induced in either organ [H21(FY2009)]. It was concluded that there are no concerns for genotoxicity of erythorbic acid to living bodies.
Piperonal (No. 319 in Table 3)
In Ames testing at TMRL using TA97 and TA102 this substance showed positive results in TA97 without S9mix at the highest dose of 1 mg/plate [3] . It is reported that a statistically significant increase was observed with S9mix, but the level did not reach twice that of the negative control. There are no reports on chromosomal aberration tests. MN testing using ICR mice was carried out in FY2010, and the results were negative in bone marrow after oral administration of 250, 500 and 1000 mg/kg body weight (two doses at 24-h intervals) [H22(FY2010)]. In FY2010-11, TGR testing using gpt delta mice was performed in the liver and kidney in order to confirm in vivo mutagenicity at doses of 250, 500 and 1000 mg/kg body weight for 28 days by gavage. The results were negative for both organs at doses of 500 and 1000 mg/kg body weight [H23(FY2011)].
From the above results it was concluded that piperonal does not show genotoxicity in living organisms.
3) One item positive in all three tests (Ames, chromosomal aberration and in vivo micronucleus tests) Maltol
In 1982, Ames testing using TA100, TA98, TA2637, and TA94 was carried out for maltol at a maximum dose of 10.0 mg/plate, and the results were negative both with and without S9mix [6] . Chromosomal aberration testing was conducted in the same year, and it was reported that structural abnormalities were induced in CHL cells at the highest dose (0.075 mg/mL) without S9mix [6] . Subsequently, Ames testing was performed at TMRL with TA97 and TA102, at the highest dose of 10.0 mg/plate with and without S9mix. Induction of colony formation at a reversion level almost double that of the negative control was observed in TA97 at a dose of 1 mg/plate without S9mix. Positive judgment has been reported in a micronucleus test using bone marrow of ddY mice, 24 h after single i.p. administration of 125, 250 and 500 mg/ kg body weight [5] . Since the usage of this item is limited to fragrances, there is no possibility of exposure in vivo at a concentration equivalent to the dose at which chromosomal abnormality was detected in vitro.
In FY2009, TGR testing using gpt delta mice was performed in the liver and glandular stomach for confirmation of in vivo gene mutagenicity. The results were negative in both organs at doses of 400, 200, 100 and 50 mg/kg body weight for 28 days by gavage [H21(FY2009)].
From the above, it seems that there is no concern of genotoxicity in maltol for living bodies.
4) Five items for which the Ames test was negative 1-Methylnaphthalene
In FY2005 this substance was reported to have induced structural abnormalities in a chromosome aberration test using CHL cells [H17(FY2005)] while in vivo bone marrow micronucleus testing conducted in FY2006 reported negative results in a two-dose study of 1000 mg/kg body weight at the maximum [H18(FY2006)].
Regarding mutagenicity, in Ames tests using several strains of Salmonella typhimurium conducted from 1980 to 2002, all results were negative, whereas a weak positive result was reported in the forward mutation test using S. typhimurium (maximum dose 0.992 mg/mL, 2-h exposure) [FSC58] . In theory, the Ames test, which is a reverse mutation test, can detect only specific point mutations while a forward mutation test can detect mutations of any type. Thus, it would be problematic for the negative results of the Ames tests to be taken as completely eliminating the concerns about mutagenicity arising from the result of the forward mutation tests. Subsequently, a TGR test in gpt delta mice (males and females) was performed on the lungs. The reason that the lungs were selected as the target organ was that weak carcinogenicity was observed in the lungs of mice in the 81-week chronic toxicity-carcinogenicity combination test reported in 1993. TGR tests were conducted at doses of 170 and 280 mg/kg body weight for females and 120 and 220 mg/kg body weight for males by dietary administration for 13 weeks, the results being negative in all conditions ([15], FSC58) .
From the above, 1-methylnaphthalene is considered to have no concerns of genotoxicity for living bodies.
Food Red No. 40
In FY1995 at TMRL negative results (maximum dose 10 mg/plate) in Ames tests with TA97 and TA102 with and without S9mix were reported [16] . Chromosomal aberration tests have not been carried out. Subsequently, in vivo micronucleus tests using CD1 mice was performed in FY2008, and results of single oral gavage of 500, 1000 and 2000 mg/kg body weight were reported to be negative in bone marrow [H20(FY2008)].
In FY2008 and FY2011, comet and TGR tests using mice were conducted to examine in vivo DNA damage inducibility and mutagenicity, respectively. In the comet test, CDF 1 mice were administered two doses of 500, 1000 and 2000 mg/kg body weight by oral gavage with a 24-h interval. The results were negative for both liver and glandular stomach (H20(FY2008), [17] ). In addition, another comet assay using ICR mice was carried out with two oral gavage administrations (24-h interval) at doses of 500, 1000 and 2000 mg/kg body weight. The results were negative in both stomach and colon, while an increase without dose correlation was observed in liver [H23(FY2011)]. TGR testing was conducted using the Muta™Mouse, orally gavaged at doses of 250, 500 and 1000 mg/kg body weight for 28 days; mutagenicity in the liver and glandular stomach was not observed [H20(FY2008)]. Furthermore, TGR tests using gpt delta mice were carried out and the results were negative for mutagenicity in the large intestine following oral gavage for 28 days at doses of 250, 500 and 1000 mg/kg body weight [H23(FY2011)].
From the above, it seems that there is no concern of genotoxicity of Food Red No. 40 for living bodies.
Food Red No. 102
In 1979 negative results were reported following Ames tests carried out with and without S9mix conditions using TA100, TA1535, TA98, TA1537, TA92 and TA94 (maximum dose 5.0 mg/plate) [2] . In chromosomal aberration tests using CHL cells carried out in the same year, induction of structural abnormalities was observed with S9mix (maximum dose of 4.0 mg/mL) [2] . Subsequently, Ames tests were conducted at TMRL using TA97 and TA102, and the results were negative with and without S9mix (maximum dose 10 mg/plate) [10] . Since chromosomal abnormalities were induced in vitro, micronucleus tests using ddY mice were carried out in FY1980. Results were negative for two sets of conditions in bone marrow: single i.p. administration of 300, 600 and 1200 mg/kg body weight; and four i.p. doses of 300 mg/kg body weight [13] .
In FY2008, comet and TGR tests using mice were carried out to examine in vivo DNA damage inducibility and mutagenicity, respectively [H20(FY2008)]. Comet tests were carried out by oral gavage (twice, at 24-h intervals) at doses of 500, 1000 and 2000 mg/kg body weight using CDF 1 mice, and the results were judged as negative in both liver and glandular stomach. The TGR tests were carried out in Muta™Mouse using oral gavage at 250, 500 and 1000 mg/kg body weight for 28 days, and the results were negative in both liver and glandular stomach.
From the above, Food Red No.102 is considered not to have concerns of genotoxicity to living bodies.
Food Red No. 104
In 1979, negative results in Ames tests carried out using TA100, TA1535, TA98, TA1537, TA92 and TA94 with and without S9mix (maximum dose 5 mg/plate) were reported [2] . In the same year, chromosomal aberration tests using CHL cells were conducted without S9mix, and the results were negative (maximum dose 0.25 mg/ mL) [2] . Ames tests were also conducted at TMRL with TA97 and TA102, and the results were negative with and without S9mix (maximum dose 1 mg/plate) [10] . Micronucleus testing using mice was not performed because both in vitro tests were negative.
In FY2008, comet and TGR tests using mice were carried out to confirm in vivo DNA damage inducibility and mutagenicity, respectively. Comet tests for liver and glandular stomach were performed by oral gavage (twice, 24-h interval) at doses of 250, 500 and 1000 mg/kg body weight on CDF 1 mice. Results showed false positive in the liver and positive in glandular stomach [H20(FY2008)]. TGR tests were conducted using Muta™Mouse with oral gavage at 250, 500 and 1000 mg/kg body weight for 28 days and liver and glandular stomach were examined for mutation induction; the results were negative in both [H20(FY2008)].
Based on the above results, it is likely that the DNA damage detected in the comet tests would not reach the level necessary to produce mutation. The negative results in liver and glandular stomach in TGR tests support this view, and it seems likely that the DNA damage is repaired in mouse body. Therefore, Food Red No. 104 is considered not to induce genotoxicity (mutagenicity) in vivo.
Food Red No. 105
In FY1978 results were negative in Ames tests (maximum dose 5.0 mg/plate) with and without S9mix using TA100, TA1535, TA98, TA1537, TA92 and TA94 [2] . In the same year, chromosomal aberration tests using CHL cells were also carried out (S9mix only) and the results were negative (maximum dose 0.25 mg/mL) [2] . Subsequently, Ames tests were carried out at TMRL using TA97 and TA102 (maximum dose 1 mg/plate) with and without S9mix, with negative results [10] . Micronucleus tests using mice were not carried out because both in vitro tests were negative.
In FY2008, in order to examine in vivo DNA damage inducibility and mutagenicity, comet and TGR tests were conducted, respectively, in mice. The comet test was positive in both liver and glandular stomach for oral administration (twice, 24-h interval) at doses of 250, 500 and 1000 mg/kg body weight for CDF 1 mice, and were examined [H20(FY2008)]. The TGR test was conducted using Muta™Mouse with oral gavage at 250, 500 and 1000 mg/kg body weight for 28 days. Mutation induction in the liver and glandular stomach was tested for, both results being negative [H20(FY2008)].
Since the TGR tests performed in mouse liver and glandular stomach were negative, the DNA damage detected in the comet test is considered to have been repaired in vivo. Thus, there is a high possibility that such DNA damage would not lead to mutation. In conclusion, there are no concerns that Food Red No. 105 induces genotoxicity (mutagenicity) in vivo.
Discussion
The standard genotoxicity tests are carried out to detect gene mutation by Ames test using bacteria, and to detect chromosomal abnormalities by an in vitro chromosomal aberration test using cell culture and an in vivo micronucleus test using mice. Chromosomal abnormalities in chromosomal aberration tests are observed as morphological abnormalities in chromosomes during the interphase of cell division because damaged DNA is not normally replicated and the abnormalities persist. Such structural abnormalities are lethal for cells in many cases, and the majority of chromosomal abnormalities are not inherited by the next generation. Similarly, micronuclei in the micronucleus test also transiently appear in daughter cells after cell division, and disappear after the next cell division. Therefore, chromosomal abnormalities and micronuclei are indicators that DNA has been exposed to genotoxic substances, not a cause of cancer in cells. The fragmentation of DNA observed in the comet test is also transient, thus the comet test is also an indicator test. On the other hand, gene mutation is irreversible and permanent. Gene mutations arising in oncogenes or tumor suppressor genes have the possibility to cause cell transformation and initiate cancer-forming cells. Therefore, genetic mutation is a direct trigger of cancer, and it is highly correlated with carcinogenicity in rodents compared to other genotoxic end points [18] , while the chromosome aberration test and micronucleus test have high false positive rates and low correlation with carcinogenicity tests [19] .
The TGR test, which is an in vivo gene mutation test, is thus recommended when chemical substances have shown positive results in chromosome aberration tests, micronucleus tests, and comet tests. In particular, when comet and TGR tests are carried out on the same target tissue, if the results differ between the two, the results of the TGR tests should be given priority. The TGR test is also useful for follow-up of the same gene mutation test, the Ames test. A false positive reaction sometimes occurs in the Ames test because of bacteria-specific conditions such as drug metabolism, in vitro test-specific reactions using rat S9, as well as nonspecific reactions due to non-physiological conditions differing from the in vivo situation. Confirmation of an indication of mutagenicity with the Ames test by the TGR test in the living body is important on both scientific and safety grounds.
Among the 13 designated food additives covered in the Commentary section, eight items were positive for the Ames test, but the TGR test showed negative results for all of them. As a result, the possibility that these eight food additives exhibit genetic toxicity (especially mutagenicity, which is problematic for living bodies) is eliminated. This knowledge is important to ensure human safety. The TGR test took effect with publication of the OECD Guideline TG488 in 2011 and therefore was not available for implementation at the time of the Hayashi report (2000). We expect the safety of other food additives to be confirmed as TGR test results are accumulated.
Postscript
In this report, we summarized the data for the most widely used substances in the classification of designated food additives in Japan. Currently we are summarizing the results of genotoxicity tests conducted at MHLW for existing food additives, a group of the next most widely used food additives, in the same way. The reports will be updated from time to time since additions and deletions of items are considered likely in the future. 
